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Ced 11 Pub, 22+ 8/52

Cduthors 1 Levich, V. G |
 Title l: ‘ The'gl Hec! of turbulence on the generation and damping of wind waves on -

- .. the surface of a liquid o

Periodloal 1 Dok. AN SSR 101/k, 615-618, Apr 1, 1955

Assuming that the wind velocity (U) is known, a method is described for the

 theoretical computation of the amplitude of wind waves on the surface of

a liquid, Conditions under which the turbulent movement of a 1liquid i3
formed and the effect of this turbulent movement on the generation and
damping of the waves are discussed, Formulas, which allow the theoretical
figures to be compared with the experimental data are resented, Eleven
references: 1 German, 3 English and 7 USSR (1925-1954) . Graph.

Acad. of Sc., USSR, Institute of Physical Chemistry

Academician M, A. Leontovich, December 22, 1954
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2rvicH, V. © o
AUTHORSt _Levich, V.G, Mysnlin, V.A. 76-11-11/35
TITLE: The Motion of llemu‘& Drops in a P1eld of Gravity and in a Magnetio
ne:ug (Dvizheniye rtutnykh kapel' v pole tysshesti i v magnitnom
pole

PERIODICAL: Zhumal Pizicheskoy Khimii, 1957, Vol. 31, Nr 11, PP 2,53-2457 (USSR)

ABSTRACTS Here the motion of mercury drops in the eleotrolyte is investigated,
where the total system is located in the £ield of gravity and the mag-
netio field, The computation, which was carried out in a system in

which the drop was Joosted, resulted in the followings Besides the

vertical fall in the fie1a of gravity an edditional motion of the 4rop
is oreated in a direction which is vertical to the field of gravi

as well as to the pagnetio field. The value for the veloocity of motiom

is obtained and its order of magnitude is evaluated. There is 1 Slavic

reference.
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ATTTHORSS Koutetskiy, Ya. , Levich, V. G.
eV, -
‘PITLES " Use of a Rotating Disk-Electrode in the Study of

Kinetic and Catalytic Procesages in Electrochemistry (Primencniye
vrashchayushchegosya diskovogo elektroda k jzucheniyu kinetiches-
kikh 4 kntalitichakikh protsessov V elekxtrokhimii)

PERIODICALs  Doklady AN 8SSR, 1957, Vol. 117, Kr, 3, pp. 441 - 444 (ussR)

ABSTRACT» The present paper ghows that the rotating disk as o device for the
jnvestigation of kinetic and catalytic currents offers considerable
advantages as against the droplet eleotrode. Unlike what is the

cage with the simple electrode, processes on the rotating disk take
place during ateady operation. It is just this that facilitates the
easy derivation of the formulae for the conputation of complicated
cases of reactions. This is an essential condition for the ptudy
of the velocities of kinetic reactions. Besides, the study of stea-
dy processes is also experimentally more ginple. Finelly, it is
possible, in the oase of tho disk, also to vary experimental con-
ditions considerably vy modifying not mly the pH-value of the 8soO-
lution, but also the rotation velocity of the diok. The authors do
not intend here to deal with the entire manifold of the various

Card 1/5 kinetic and catalytioc processes, butl the present paper explains
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20-3-23/52
Use of a Rotating Disk-Electrode in the Study of Kinetic and
Catalytio Procesaes in Electrochemistry

the characteristic method for the solution of problens occurring
. during the study of kinetic and catalytic processes on the basis
of individual examples. A8 8 first example a kinetic quasi-steady

process 18 investigated, which develops in accordance with the

scheme  , k! B (voluna), A—>C (electrode). The computation

4
is followed a%ep by step. In the second characteristic example the
vyolume reaction for the scheme ,, k B 1o defined and g thus

k
of bimolecular character. There are 72references, 4 of which are
Slavice.
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20-3-23/52
Use of o Rotating Disk-Electrode 4n the Study of Kinetic and Chtalytio
Processes in Electrochemistry

[ 3

ASSOCIATIONs Institute for Physical Chemistry AN USSR (Institut {izicheskoy khi-
»ii Akademii nauk SSSR)

Institute for Physiocal Chenistry of the Czechoslovakian AN
(Institut fizicheskoy xhimii Chekhoslovatskoy Akademii nauk)

L ]

PRESENTEDs March 13, 1957, by A. N. Frumkin, Academician
SUBMITTED: January 18, 1957

AVAILABLEs Library of Congress

card 3/3
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LEVICH, V. G.3 KREMENEV, L. Y&.; TAUEMAN, A. B.j NATANSON, E. M.}
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ESTEEDES e

ions in ¢
" resistance of emlsions and suspens
rmal:tion of structure-mechanical properties of pro

onnection with the smbiil'.izing
tective surface layers,

on Colloidal Chemistxy,

ted at the Fourth All-Union Conference o Collottal Shemiey | 3)

Tbil1si, Osarglen S6R, 12.16 May 1958 (KoLl atax, 20,3,
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- TITLE:

PERIODICAL:

ABSTRACT:

APPROVED FOR RELEASE: 08/23/2000

. formula for the diffusion current. obtained by Levich, are

Ivanov, Yu. B., _Levich, V, G, 76=32-3-14/43
The Conveotive Diffusion in a Binary Liquid System in
the Critical Region

(Xonvektivnays diffusiys v dvoynoy szhidkoy sisteme v
kriticheskoy oblasti) ~

Zhurnal Fisicheskoy Khimii, 1958, Vol
pp. 592-597 (USSR)

Gibbs (ref 1) had already observed that the motive

force of the diffusion prooess represents the gradient

of the partial (chemical) potential. The vanishing of the
diffusion coefficient at the oritical point in liquid
binary systems was for the firast time observed by I. R.
Krichevekiy et al (ref 2),and (in the same laboratory) more
exactly by Yu. V. Tgsekhanskaya (ref 3). In her
determinations the latter used a rfétating A1sk. of compressed
terephthalic aoid for vhicht the process of
solution was inveatigated using triethylamine.
The results of the solution-velooity values of the rotating
disk at 290° K,measured and caloulated according to the

32, Rr 3,

CIA-RDP86-00513R000929510016-8"
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The Conveotive Diffusion in a Binary Liquid System in the 16-32-3-14/43
Critical Region ; : v

graphiocally represented. It is found that the applied
formula and the theory of convective diffusion

respectively, are not to be applied to the oritical regione
here, . the: depénderice 1 of the diffusion coefficient znd.of the
golutién on the.concéntration of e’ a4 rustig -dubstence met be
4aken imtq eccouht,

) . From the mathematical derivations

which were perforned,"it'.tohlan aong otherd:that. the

caloulations can be performed near the disk with the

applioation of the derivation according to Karman. from a dia-
£ram. glvig the theoretical and experimental wilues of the dependence
the flov(d) at the. surface of. the disk  on the solution
concentration ¢, where both values coincide well, It follows

that the obtained expression of the deneity of flov possessés

a general character for all solutions and 2o tire’ oritical

domain of concentration,’ where the f16w of substance

possesses &8 low _%_a_pondenoo on the ooncentration o and is )
proportional to YW . The numerical value of the Qoefficient

. and its depenfimpedd o  are conneocted with some values of

Card 2/3 constants and can poageaa different values in different

e = ' -
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The Convective Diffusion in & Hinary iiquid Syswes in the 76-32-3-14/4)
Critical Region

solutions, There are 4 figures nnd 4 ruferences, 4 of

which are Soviet.

SUBMITTED: November 3, 1956
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AUTHORS :
TITLE:

PERIODICAL:

ABSTRACT;
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Card 1/4

Koutetekiy, Ya., Levich, V. G, S0V/76-32-7-17/45

The Application of the Rotating Disk Electrode for the In-
vestigation of Kinetic and Catalytic Processes in Llectro-
chemigtry (Primeneniye vrashchayushchegosya dirkovogo elektroda
k izucheniyu kineticheskikh i kataliticheskikh protsessov v
elektrokhimii)

%hurn;l fizicheskoy khimii, 1958, Vol, 32, Nr 7, pp.1565-1575
USSR

The electrode reactions, the course of which is closely con-
nected with chemical side reactions in the volume of the
solution, have rocently been investigated systematicelly. “he
reactions may be divided into two groups: the so-called kietic re-
actions in which one of the products of the chemical reaction

in the inner volume of the solution diffuses to the electrode,
and enters into the electrode reaction; this can be represent-
ed by the scheme

exchange electrode
k

ni ?—-;4—+ mB 3 —>C
2
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‘ SOV/76-32-7-17/45
- The Application of the Rotating Disk Electrode for the Investigation of
Kinetie and Catalytic Processes in Electrochemisty

The second group are the catalytic reactiong in which the
substance participating in the electrode reaction is partly
regenerated in the exchange reaction into which products of
thejelectron reaction enter; this tukes place according to the

sohema: exchange electrode

nA + mB —C C—>1 4

The investigations of these two types of reactions have hither-
to been carried out by means of the dropping mercury electrode,
it is, however, assumed that the method mentioned in the title
offers some advontages, as the processes take place within
thefsteady regime; thus, calculation formulae foxfconplicated
reaotions may be obtained. On the other hand in the case of
disk electrodes besides the properties of tha aolutions also
the angular velocities of the rotation may be modified within
a wide interval, by which faot the experimental toechnique is
simplified. By means of asome exanples of kinetic and catalytic
processes the limit-diffusion currento at the surface of the
disk electrode are calculated. A kinetic process of quasimo-
S T S iy
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$OV/76-22-7-11/45
The Application of the Rotating Disk Zlectrode for the Investigation of
Kinetic and Catalytic Irocessesa in Electrochemistry

lecular character is investigated as first exemple ag the
conatants of the reaction velocity A.E:z B depend on the con-
centration of any of the subatances D being in the solution.
The calculations were osrried out for the case D / D2 in

the convective diffusion according to [L. K. Dogolndze; they
are printed in the DAl USSR. A value &, of the thickness of
the layer of the solution at the elcctrole surfeace ia de-
termined in which the reaction takes place kinetically (not
in equilibrium). The suthors montion the naper written by
Budovokiy (Ref 6) in which reactions of bimolecular character
as well as catalytic reactiona of & quacinoleculur ch.recter
are deosoribed. Thore are 8 refercncee, j of which are Govict,

ASSOCTATION: Akademiya nuuk 8S8H,Institut fizicheskoy khini{ifogkva) -
Chekhoslovatskays Akudemiya neuk’Institut fizichesikoy khinii,
Praga
(noacow,lnntitute of Pnysical Chemintry, AS Ussk, - lr.gue,
Inotitute of Physical Chemistry of the Czechoslovukian ‘aca-
Card 3/f demy of Sciences)
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10(4); 24(8) PHASE I BOOK EXPLOITATION 8Sov/3288

Levich,: Venianin Grigor'‘yevich

Fiziko-khimicheskaya gidrodinamika (Physicoohenical Hydrodynamics)
24 ed., rev. and enl, Moscow, Pizmatgiz, 1959. 699 p.- Errata
slip inserted. 5,000 coples priﬁted.

Ed.: Yu., A, Chizmadzhev; Tech. Ed.: S. N. Akhlamov.

PURPOSE: This book 18 intended for scientific workers, physicists,

chemists, and advanced students of theoretical physics and phys-
ical chemiatry.

COVERAGE: This book provides systematic treatnent of problcms in
physicochemical hydrodynamics, i.e., studies on the influence of
the movement of liquids on chemical or physicochemical changes
as well as the influence of physicochemical factors on the move-
ment of liquids. Studies are based on the work carried out 1in

the electrochemistry section of the Institute of Physical Chem-

istry of the Academy of Sciences. This second edition differs
rrom tha first by 1nc1ud1ng new ripdings on the theory of heat

(i %
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LEVICH (V. G.)

"On the Thfory of Convective Diffusion”
report to lbe submitted for the Session of the Theoretical Division of the

Electrochemical Society - 8pring Mecting, Philadelphia, k-7 Moy 1959.
Abst. available E, 3,128,664

Institute of Electrochemistry, leninsky Prospekt 31, Moscow
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5(4) Sov/16-33-5-23/33
AUTHORS s Dogonadze, R. R., lavich, y.”q:,wgtxizsadzhev. fu. A. (Koacow)
TITLE: Calculation of the Electrochemical Protection (Raschet elektro-

khimicheskoy zashchity). 1. A Process Deternined by the Rate
of the Electrochemical Reaction (1. Protsess, opredelyayushehi-
ysya skorost'yu elektrokhimicheskoy reaktsii)

PERIODICAL: Zhurnal fizicheskoy khimii, 1959, Vol 33, Br 5,
pp 1111 - 1118 (USSR)

ABSTRACT The system protector - metal is an electrolytical cell. Since
the calculation of this systea is complicated because of

great potential shifts and the eftect of concentration pola-
rization, a simplified model is investigated ac a first
approximation. The concentration polarization 1is neglected,
the wmetal considered as being weakly polarized, the protector
as strongly polarized. The calculation by means of successive
approximation shows that in slight {ntervals the presupposi-
tion of the weakly olarized metal becoaes anrealizable. A
second model (Pig 1) 1o investigated; a carrent with a con-
stant density Jo flows on its projector, 3 carrent with con-

Card 1/2 stant density 31 at both sidcs, whercas the carront density
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Calculation of the Electrochemiral Protection. 5CV/76-35-5-23/33
1. A Process Determined by the Rate of the Electrochenical deuction

becomes zero at a great distance.

The potential calculated
(Fig 3) 1s

ion for distances from the
red to its dimension. The
tceetor has high polariza-
nificant polarizability,

e to Academician . |,
Frumkin for setting up the probleam and to I. L. Rozenfel'd

for judging the investigation. There are 4 figurcs and §
. references, 5 of which are Soviet.
ASSOCIATION: Akadeniya nauk $SSR ingtitut fizicheskoy khimii

(Acadeny of Sciences of the USER Institutc of p
atry, Moscow)

SUBMITTED:  November 1, 1957

Loskva
hysicul Cheni-

Card 2/2
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5(4)

AUTHORS: Levioh, V. G.,-Corresponding Member, S0V/20-124-1-34/69
A8 USSR, Dogonadze, R. R.
TITLE: The Theory of the Radiationless Electron Transitions Between

Ions in Solutione (Teoriya bezyzluchatel'nykh elektronnykh
perekhodov mezhdu ionami v rastvorakh) .

PERIODICALs ?Oklagy Akademii nauk SSSR, 1959, Vol 124, Nr 1, pp 123-126
USSR

ABSTRACT According to the authors' opinion, all theoretical papers
dealing with this subject neglected to take proper account of
the influehce exercised by the solvent. In the present paper
the solvent is considered to be a set of atoms which perform
small oscillations round fixed positions of equilibrium. In
the case of an electron transition that is considered to be a
radiationless transition of the complete electron-solvent

system, a certain number of oscillation quanta (phonons) is

absorbed (or emitted). Calculations were carried out in
adisbatic approximation and the atoms of the solvent were

selected in form of & slow subsystem and the electron as a

fast subsystem. The Hamiltonian of the complete system

H(x, q) = B(x) + H(q) + V(x, q) consists of the electron part
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anharmonic condition into account. Also for this case a
formula for the transition probability is written down. If
the acoustic branch plays the essential part, deviation from
linearity begins at~240° K. There are 10 references, 2 of
which are Soviet.

Institut elektrokhimii Akedemii nauk SSSR (Institute of
Electrochemistry of the Academy of Sciences, USSR)
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AUTHORS : Vdovin, ru. 4., : S0V/20-124-2-31 /7
Levich, _L_ﬂ...__c;)rreaponding Meaber, A3 USSR,

Nyamlin, v, 4,
TITLE: The Volt-ampere Characteristic of the Contaot Electrolyte-

PERIODICAL: ?oklagy Akademii nauk 3ssr, 1959, yo1 124, ¥ 2, pp 350353
USSR 2 : » 7

ABSTRACT, An oxidation-reduction reaction of the type A + ox=y 4,

solution containg apn addition of an indifferent electrolyte of

suff:lcientl,y high concentration, Pirat, the basic equations

are written down, which connect the amperage, the charge

density, and the electric field strength in the semiconductor
Card 1/3 ¥ith one another: § . ey En + (k't/o)(dn/dx)] (e »0),

k-4
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div® . ~(4xe/s )(n - (nf./n)} Here u denotes electron
h - their concentr Nes - the concentration
otr at is sufficie
ty ¢
onor-levels. The above-
also be written down in
A=0, (dy/dt) u z - (1/3).
Oontrary to what is the case in metal, concentration in a semi-
conductor may vary consideradbly. a generalized formula for
the slowed-down discharge is written down. An auxiliary
function is introduced
equation, First,

After some further ateps
volt-ampere characteristic, the currents flowing in the
locked direction are investy In this case the width of

Card 2/3 expression for the
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AUTHOR: Levich, V. 6., Corresponding Member, AS USSR
TITLE: On the Theory of the Non-equilibrium Double Layer ( K teorii

neravnovesnogo dvoynogo sloya)

PERIODICAL: ?oklagy Akademii nauk S3SR, 1959, Vol 124, Nr 4, pp 869-872
USSR

ABSTRACT: The author endeavors to synthetize two previous hypotheses
concerning this phenomenon; in this connection he takes the
deviation of the concentration of ihe discharging ions in
the double layer (during passage of the current) from the
equilibrium concentration and also the finite rate of the
discharge reaction into account. In this connection it is
assumed that the current density is low compared to the dif-
fusion limiting current, so that variations of the concentra-
tion of the reacting partiocles inaide the solution beyond
the boundaries of the double layer can be neglected. It is
further assumed that the solution contains an addition of an
indifferent electrolyte, in which case the concentration c
of the reacting ions is very low compared fo the conoentraliona
e, and 03 of the non-reacting ions. The carrying-over equa-~

Card 1/3 tions of ions are written down and the denotations occurring
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therein are explained. The potential of the field satisfies
'a Poisson equation. Also the boundary conditions are given,
Near the electrode the distiribution of the potential and of
the concentration is investigated only in the diffuse part
of the double layer. Expressions are derived for the charge
cosfficients and for the current density j. The complete
course of the function J(To) is expressed by a curve with

a minimum and a maximum. At certain valuea of the constants
approximation of the minimum and maximum may lead to the
formation of a region on the curve in which amperage depends
relatively 1ittle on ?0, The structural details of the

double layer were not considered by this paper. Particular
interest is also caused by theformation of ion-pairs or ion-
complexes of the type 1(3208 in the case of the reduction of

2"". The following two iimiting cases are possible: 1) Ion-

s, 0
- 7278
pairs take part in the reaction, in which case the equilibrium
between the ion-pairs and their -components is conserved in
the interior of the solution. 2) In the other limiting case
the oconcentration of the ion pairs in the interior of the
solution is very low and the rate of reaction is determined
by the - rate at which these ion-pairs are formed within the
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On the Theory of the Non-equilibrium Double lLayer

double layer, The author thanks Academician 4. N. Prumkin
for a useful discugsion of

the problemg dealt mith by the
present paper. There are 10 references, 9 of which are Soviet,
ASSOCIATION: Institut ele

ktrokhimi1 Akadenii nauk SSSR
(Ins;itute for Electrochamiatry of the Academy of Sciences,
USSR
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AUTHORS Ivanov, Yu. B., Levich, V. g., Corresponding Member, AS USSR

TITLE: The Investigation of Unstable Intermediate Products of Electrode
Reactions by Means of the Rotating Disk Electrode (Izucheniye
nestoykikh promezhutochnykh produktov elektrodnykh reaktsiy s
pomoshoh'yu vrashchayushchegosya diskovogo elektroda)

PERIODICAL: ?oklagy Akademii nauk SSSR, 1959, Vol 126, Nr 5, pp 1029-1032
USSR

ABSTRACT: A. N. Frumkin (Ref 1) suggented to investigate the intermediates
of electrode reactions by means of convective diffusion, {.e,
the intermediate products forming on one electrode are collect-
ed by a second electrode spatially separated from the first.
The ring disk electrode desorided in reference 1 proved to be
hydrodynamically an optimum. The first electrode (Zone 1) forms
the inner cirecular surface of the disk; here, the electrode
reaction A —+ B° takes place. The particles of the intermedi-
ates are moved onto the outer annular eleotrode (Zone 3) which
is separated from the ianer circle by an annular insolating
layer (Zone 2). The equation of the convective diffusion is

Card 1/2 written down, and the boundary conditions are fixed fop the
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tative agreement with the experi-
ermination of the

ion, e.8. by reaction with water, This problen
is asoon to be deal ere are 5 references, 4 of which
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AUTHORS ; Vdovin, Yu. A,5 Levich, V. ¢., S0V/20-126-6-42/67
Corresponding Member;—AS USSR; Myamlin, V. A.

TITLE: The Anodioe Solution of Germanium (Ancdnoye rastvoreniye
germaniya)

PERIODICAL: Doklady Akademii nauk 3SSR, 1959, Vol 126, Nr 6, pp 1296-1299
(qssn)

ABSTRACT: The results of germanium inveatigations hitherto obtained

(Refa 1-4) permit already the drawing of conclusions as to the

reaction mentinned in the
ocontradiotions. It is ger
in the dissolution of ele
in holes germanium. In cu
than the saturation curre
linear dependence of the

density of the anode current 18 observed. Holes in the elec-

trode are necessary for t
A quantitative investigat
attempted. The voltage dr
with the exception of the
Card 1/3 layer. The ratio between
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potential upon the logarithm of the

he primary electrochemical reaction,
ion of the dissolution process ig
opr in the electrolyte is neglected
voltage drop in the Helmholtz double
holes current and electronic current
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The Anodic Solution of Germanium , SOV/20-126-6-42/67

is r/m. After several simplifications tme voltampere char-
acteristic (21) is found by means of a system of equations
(1) - (4) for dz/dt, dA/dt, dy/dt, dp/dt and below the amtura-
tion current the logarithmic dependence of the potential upon
the current is confirmed. The following is derived for the

2 2 n
saturation current: j__. = -niD e u_-%-(‘l +3) (23)
(ni = goncentration of the electrons in the semiconductor,

D:= diffusion coefficient of the holes, ¢ = electron charge,
u) = mobility of the electrons, g- specific resistance,

1 = diffusion length of the non-basic charge carrierag, Under
consideration of the data given by J. B. Flynn (Ref 4) it holds
that m/r = 3. Thus, the reaction on the surface requires 1
hole, and 3 electrons,ere liberated. The values deviating
herefrom, found in other papers (Refs 2,10), are likely to be
due to surface effaects, There are 10 references, 4 of which
are Soviet.

Card 2/3
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AUTHORS 1 Dogonadze, R, RQ. Levich, V. G., Chizmadzhev, Yu, A.

8L63L

8/076/60/034/010/016/022
BO15 BO64

TITLE: Theory of the Electrochemical Proutection. 11. Reactions With

Diffusion Control

PERIODICAL: Zhurnal fizicheskoy khimii, 1960, Vol. 34, No. 10,

pp. 2320 - 2327

TEXT: In a previous paper (Ref. 1),

tion of the potential in a system consisting of a metal (cathode) and a

protector (anode), however, without
polarization. In practice, however,
in the presence of dissolved oxygen.
ever, be so low that the total rate

metal - protector depends on the access velocity of oxygen. The present

paper investigates this case. Since
the solution %

card 1/2

which is mainly the case in practice) depends on the con-
vective diffusion, the most simple case, i.e. the convective diffusion to
the surface of a rotating metal disc which is in the center of the

18

the authors determined the distribu-

taking account of the concentration ’
metal corrosion frequently takes place ,x/
The oxygen concentration may, how-

of the corrosion process in the systen

the acces. of oxygen in mixing through
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Theory of the Electrochemical Protection. 5/07;/60/054/010/016/022
II. Reactions With Diffusion Control B015/B064

protector, was chosen. In contrast to the experiments by Wagner
(J.Electrochem.50c. 24, 380,1957), in the present case the diffusion
current has the same value in all points of the system. The conditions
are discussed under which it is possible to separate the surface of the
protected metal into diffusion- and kinetic regions, and the corresponding
equations are derived. By means of the Legendre polynomials equations are
derived for the case in which the metal can be regarded as non-polarizable

in the kinetic region. There are 2 figures and 6 references: 5 Soviet and
1 Usl

ASSOCIATION, Akademiya nauk SSSR Institut Elektrokhimii (Academy of
Sciences of the USSR Institute of Electrochemistry)

SUBMITTED:  February 5, 1959
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AUTHORS! Loviehi V. G.) Corrupondihg Member A8 USSR, ‘Dogonadze, R. R.

-PIPLEs An Ldilbatié Theory of Electron Processes in Solutions

FERIODICAL: Doklady Akademii nauk gssR, 1960, Voli 133, Foi 1)
: pp. 158 - 161 , -

¢EXT:s The present paper deals with the further development of the
theory of eleotron processes 13 polar solvents. Yor the solvent the
authors define the conoeption P(?) of speoifio polarisation snd for the
system ion - eleotron - solve %, they write down the mntonim'(ﬂa
a(#,q) = He(?) + H.(q) + Y."(g,q). E, relates 4o the kinetio energy of

the electron, the energy of the interaction between eleotron and ions,_as
well as to a term taking the influence exerted by the static polarity 30
upon the electron into acocount. H' relates to the kinetic and potential

energy of the solvent as dependent On the polarization 3 produced by th‘g
electron. V b is the potential energy of the electron in dependence on . l/

card 1/2
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AUTHORS ; Levioh, v, ¢., Corresponding Member of the AS USSR and
TEZMra2hev, Yu. 4,
TITLE: Convective Instability in an Electrochemical System

PERIODICAL: Doklady Akademii nauk SSSR, 1960, vo1, 134, No. 2,
Pp. 380-383

persulfate anion on the dropping mercury electrode. Thig discovery has
been made by A. Ye, Gokhshteyn and A. N. Prumkin (Ref. 1). The authors
attempted to explain the part Played in this effect by a tangential
movement on the surface of the Hg drop. Thoy proceed from the similating
scheme shown in Fig, 2: a = radius of the drop; z = axis with respect to
which the distribution of ionic concentrations and potentials is
invariant, and which depends only on the radius r and the angle .

Gerram=ry/s

| <l\\\\
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AUTHORS s W Corresponding Member AS USSR, Kir'yanov, V.A..
and Krylov, V. S.

TITLE: Effects of the Discrete Nature of the Charge and Properties
of the Double Layer on the Metal-Charge lnterface (Taking
Account of the Discrete Structure of the Charge of
Specifically Adsorbed Layers of Ions)

PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 135, No. 6,

i

pp. 1425 - 1428 b(
TEXT: From various papers by other research workers the authors conclude
that the model of an electric double layer with uniformly "gmeared out”
charge does not correspond to the experimental results. In the present
paper, they give a report on a quantitative investigation of the effects
of discrete charges of the electric double layer on the metal - solution
interface. The following equations are written: for the potential jump in
the layer of adsorbed anions at the point of the electrocapillary maximum:

6?5 = YO - -4IOI/D (5), and in the case of a charged interface as a result

Card 1/3
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Effeots of the Discrete Nature of the Charge S5/020/60/135/006/026/037
and Properties of the Double Layer on the B004/B056

Metal-Charge Interface (Taking Account of the Discrete Structure of the
Charge of Specifically Adsorbed Layers of Ions)

of the charge q of the metals by - f, = 6fa + 6fq; 6rq = -4xq(B+g)/D (6).

o denotes the average charge in the adsorbed layer; D is the dielectric
constant of the internal region;p is the minimum distance between metal
and anion, and[3+y'is that between metal and cation. For the micro-
potential of the point charges the following relation is obtained:

YA * *&s *[7/qb+I{](6ra + 6Yq) (10), where Yie:’(e/Daean. Provided the

surface of the electrode is not too largely occupied, equation (10)
agrees well with experimental data. For the dependence of the potential
Jump 67’:; on the concentration and activity a, of the anions,

6(6?3)/61n a, = (RT/rbya) - [by‘/&(araﬂ "aw}f (12) is found. An estimate

of the values of 3 and 7 from the data on ionic radii, and a calculation
from equation (12) gave good agreement with the experimental data on the
mercury - solution interface. The authors thank A. N. Frumkin for a
discussion. There are 13 references: 7 Soviet, 3 US, 3 British, and

Card 2/3
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processes in solutions,

Adiabatic theory of electric (EEAT 10:9)

26 10.11193-214 Ja '6l.

1, Institut elektrokhimii, Akademija nauk, SSSR, Moskva.

(Adiabatic changes) (Electrochemiatry) (Solutions)
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LEVICH, V.G.; KHAYKIN, B.I,; KIR'YANOV, V,A,

Faraday impedance for reversible electrode processes proceeding
acoording to the pattern of hydrogen catalytic evolution. Dokl,

AN 888R 139 .n0.41925-928 Ag 161, (MIRA 14:7)
1, Institut elektrokhimii AN SSSR. 2, Chlen-korrespondent AN $8SR
(for Levich).

(Polarization (Electricity)) (Electromotive force)
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- Theory of the double electric layer in concentrated solutlons,
Dokl. AN SSSR 141 no.6:1403-14C5 D 161, (MIRA 14:12)

1. Institut elektrokhimii Akademil nauk SSSR. 2. Chlen-korrespon-

R dent AN ssst (for Levich).
(Electrolyte solutions)
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#Tha rotating disk electrode in elactrochemistry.”

Report submitt.ed to the Intl, Committes for electrochemical thermodynamics and

kinetics, Kome, ‘taly 2,-29 Sep 1962
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 ALEXSEYEV, A.I., red.; BEUDNO, K.F., tea, red,

[Course im theoretical physics]Kurs teoreticheskoi fizilki.
Moskva, Fizmatgis. Vol.2.[Electromagnetic processes in mat-
ter]Elektromagnitnye protsessy v veshchestve, Kvantovaia
mekhanika, Pod red. V.G.Levicha, 1962. 819 p. (MIRA 16:3)

1, Chlen-korrespondeat Akademii nauk SSSR (for Levich).
(Electromagnetism) (Quantum theory)
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LEVICH, Veniemin Grigor'yevich; ALEKSEYEV, A.I., red.; LIVSHIIS, B.l.,

Y6d.] BRUDKO; K F.;—tekhn, red.

in theoretical ohvaies JKurs teoreticheskoi fi:iki, Fo-
Li:l::s;‘imatgiz. Vol.l, [Bloctroragnetic field theory, Helativity
_theory, Statistical physics]Teoriia clektromagnitnogo polia. Teo-
riia otnositel'nosti. Statisticheskais fizika, 1962. €5 pe

(Physics)

(MIRA 15:12)

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000929510016-8"



"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86 00513R000929510016 8

YA F O TR £y 28 2 i 5 L7 o i s b & St 7 L gt R R ER e

LEVICH, V.G,3 YALAMOV, Yu.I,

Theory of polyelsctrolste solutions, Part 1: Low degrees of
ionization. Zhur.fiz,khim, 36 no.5:11096-1102 My '62,

(MIRA 15:8)
1, Institut elektrokhimii, AN 33SR,

(Electrolyte aolutions) (Polymers) (Electromotive force)
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LEVICH, V.G.; KIR'YANOV, V.A,
M

lutions.
tribution to the theory of strong electrolyte so '
%::r.ﬂz.khin. 36 no.B:11646-1654 Ag 162, (MIRA 15:8)

t1tut elektrokhimil AN SSSR.
1. dne (Electrolyte solutions)

IR ik s A7 W §i2 R R R P
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LEVICH, V.0.; KRYLOV, V.S,
4’\-_ RIS

Adsorption isotherm in a discrete double electric layer model.
Dokl. AN SSSR 142 n°113]-23 126 Ja '62. (HIRA 14312)

1. Institut elektrokhimii AN SSSR. 2, Chlen-korrespondent
AN 833R (for Levich),

(Adsorption)

S e
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LEVICH, V.G.j YALAMOV, Yu.I.

Potential distribution at the surface of a strongly icnized
Polymer macromolecule in an electrolyte solution, Dokl. AN
8SSR 142 no,21399-402 Ja 62, (MIRA 15:2)

1, Institut elektrokhimii AN SSSR. 2, Chlen-korrespondent
AN-88SR (for Levich),
(Polymers)
Electromotive force)
Electrolyte solutions)
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B101/B110
ST 400 (alie 120p)

AUTHORS ¢ WW and
_ Yalamov, Yu. I.

TITLE: Problems of the theory of polyelectrolytes at low degre«s of
ionization

PERIODICALs Akademiya nauk SSSR. Doklady, v. 142, no. 4, 1962, 851 - 854

TEXT: The discrete distribution of the charge on the surface of a
spherical macro-ion is investigated. The interface macro-ion - electrolyte
is assumed to be plane. The polymer I has the dielectric constant €qo

the electrolyte II the dielectric constant By The charge q is at a depth
h below the surface of I. AY = -(4!/51)q6(x)6(y)6(z + h) (1) is written
down for I; AY = —(4K/b2) 2:; eniziexp(-ziev/T) (2) for 11. Eg. (2) is

linearizeds Aw-ﬂgw =0 ’(33, where n? - (4u32/62T);§: nizi. The solution
of Eqs. (1) and (3) in the range -§o<z<o and 0‘\<z<‘scix:1for the boundary

Card 1/3
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Problems of the theory of... B101/B110

- 0,

conditions \Y' 20 " 7'2 o} 8167/82‘2 0" 625?/2‘2 o} ?\ 7\ 20O

and for z<1/’m produces the potential:

9(o,2z)= [2(1/(51 ez)][exp(-d;w—+ou )/\JQZ + zz]. For the repulsion
between two charges q » 1, with the distance d on the surface c¢f I holdsey
o = .(43/&1)‘-_‘116(1)6()')6(2 +h) + q,8(x - d)6(y)s(z + h)] Fer g xg,eq
and h = 0, the following potential is found:

v(x.y.ze - !2q/(t] + 52)![exp(-xxoz‘+~t?)/ng°+ N exp( -v. 92*22)/{‘ 3] ,3/
where ¢ = x - d)° + z%.. The interaction between the ionic =lc¢uds ™
surrounding - the charges is determined from: p = -(:Z’/Od)(&(1 éoo) Qq

is the free electric energy of the system of two charges and the respeztivs
ionic olouds with the distance d; i corresponds to d = oo and does no-

depend on d. Results p = [?qz/e.' + "Q)J (1 + xd) ‘gxp( m)]/da Alrealy

for ®d~n1, p differs 1ittle from the interaction of two punctiform -hargzes
in the absence of an electrolyte. With increasing ioniza®ion of &

Card 2/3
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5/020/62/142/004/017/02:
Problems of the theory of... B101/8110

macromolecule, the electrostatic interaction may thus have s siran, st ¢
on the configuration of macromolecule links. There are 2 figures and

6 references: 1 Sovict and 5 non-Soviet. The four references to
English-language publications read as follows: G. E. Kimball, ¥ Cutler
H. Samelson, J. Phys. Chem., 56, no. 1, 57 (1952); J. Kagawa, X lagazawa
J. Polym. Sci., 16, 299 (1955 $ Y. Ykeda, J. Phys. Soc. Japan, 8, 43
(1953); 8. Lifson, A, Katchalsky, J. Polym. Sei., 13, 43 (1954)

ASSOCIATION: Inatitut elektrokhimii Akademii nauk SSSR (Instituste of
Electrochemistry of the Academy of Sciences USSR)

SUBMITTED: Ootober 14, 19561
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; / i

AUTHORS: Levich, Y. G., Corresponding Member of the AS USSR, and ;
‘Curevich, Yu. Ya. 3 e

1}

TITLE: Effect of a magnetic field on the surface waves of |

conductive liquids
PERiODICAL: Akademiya nauk SSSR. Doklady, v. 143, no. 1, 1962, 64-617

TEXT: The propagation of gravitation-capillary waves in conductive
liquids under the action of an external magnetic field is studied. The
periodical solution of the linearized equations of magnetohydrodynamicsa

ovjot=—3 vp+ 8+ 7 [rothiHol, a3t = rot {vHal, (1),
divv=0, divh=0.

are sought. The external magnetic field ﬁo is agsumed to be in the direc-
tion of the gravitational field, which leads to the particular solution

= snpkl ikt g e _ Anpk - 1
Vs = inpat 1+ BHY CC‘A O /0, Ve = anput + BHY Ceftatie. (7. | /

Card 1/3
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Effect of a magnetioc field ... B104/B10

To this solutién must be added the solution

v = Betorien, (9) , W
of the homogeneous equation ‘ HE gy !
0 + 53w = O (8)

which describes the Alfvén waves propogating into the 1iquid.

P = 4uqy?/ﬁi. The electromagnetic field extends above the gurface of the

liquid to a height equal to about two wavelengths of the surface waves.
The 1iquid partiocles in the waves move in circles, the radius of which
decreases exponentially with the depth. The dispersion of the
magnetohydrodynamic gravitational waves is described by
e Ty .
R — Tk (21}
7This shows that gravitational waves with a wavelength smaller than

Acr - H%/4nqg cannot propagate along the surface of the l1iquid. The

effect of surface tension ip investigated on the assumption that if does i"(

not de7end on the magnetic field and that the electromagnetic tennions are’
Card 2/3
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Effect of a magnetic field ... B104/B108

low. Without attenuation, the propagation of sufficiently short or
sufficiently long waves ip possible, the dispersion law not depending on
the orientation of the magnetic field relative to the direction of
gravitation. The propagation of sufficientiy short waves (capillnry

waves) is always possible. There are 5 references: 4 Soviet and 1 non- 5
Soviet. ;

- ASSOCIATION: Institut elektrokhimii Akademii nauk SSSR (Institute of i
Electrochemistry of the Acadeny of Sciences USSR)

SUBKITTED: December 15, 1961
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LEVICH, V.J., KH.AIK,.N B.¥.; MAYTHANOVGKIY. S.G.

[ SR

Effect of the deuble lsyer on tha polarographiz catalytie

hyirogen spuce wavee, Dukl.AN SSSR 145 noJdst05-508 J1 162,
(MIRA 15.7)
1o Institut elektrokhimii AN SSSR. 2. Chlen-korrespondent
AN 88SR (fcr levich),

(Catalysss) (Elestromotive force)

j%}» =
gﬁ%’?&,‘% ,‘;ﬂ}a!iE_

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000929510016-8"



"APPROVED FOR RELEASE 08/23/2000 CIA-RDP86- 00513R000929510016 8

Y SR RSN R BTV G S SRR E 7t e S el ﬁam&mn&%ﬂvhrwmmm ﬁ

LEVICH, V.G.; KUZNETSOV, A.M,

Motion of drops in 1liquids under the effect of surface nctive
agents, Dokl, AN SSSR 146 no.1:145-147 S 162, (MIRA 15:9)

le Institut elektrokhimii AN 8SSR, 2. Chlen-korrespondent
AN 883R (for levich).
Hydrodynamdcs) (Surface active agents)
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LEVICH, VQG.’ Gmmv BQMO

Alternating current in a binary electrolyte. Dokl. AN SSSR 16

no.21398=-401 8 162,

{MIRA 15:9)

1, Institut elektrokhimii AN SSSR, 2. Chlen-korrespondent AN SSSR

(for Levich).
‘ (Electrochemstry)
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N LEVICH, V.G.; GRAFOV, B.M.
¥  Rffect of the reaction irreversibility on Faraday's impedance in a

binary electrolyte. Dokl., AN SSSR 146 n0.33644~645 S '62. (MIRA 15:10)

1. Institut elektrokhimii AN SSSR, 2, Chlen~korrespondent AN

88SR (for Levich). -

(Bloctrochemiatfry) e
= 7 ;_ , ; - 7-44" H", §E‘S% - 3.
THE
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1EVICH, V.Gej GRAFOV, B.H,

ode, Dokl,
tion effect on an ideally polarisable electr
%czégcﬁ;zo.azm-ma 0 ‘62, (MIRA 15330)

i. Institut elektrokhimii AN SSSR. 2. Chlen-korrespondent AN SSSR

(for, dz%iectranotive force) {(Polarization (Electricity))
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-IEVICH, V.O.; KHAYKIN, B.I.

Irrmrnihle polarographic catalytic space waves of
hydgogen, Dokl,. AN SSSR 147 no,1:146-149 N '62,
' (MIRA 15:11)
-1, Inatitut elektrokhimii AN 8SSR, 2, Chlen-korrespondent
AN 888R (for levich)e . .
(Polarography) (Catalysis) (Hydrogen)
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. 8/020/62/141/004/015/0217
' . B142/B102

)
- L

AUTHORS: . Levich, V. G., Corresponding Member AS USSRy Golovin, A. M.

R —

" TITLE: Rain shower theory
PERIODICAL: Akademiya nauk SSSR. Doklady, V. 147, no. 4, 1962, 629-832

TEXT: The oversaturation of the cloud with humidity, taking account of
droplet coagulation, is studied here by means of cloud models as first
used by Ya. I. Frenkel' and N. S. Shishkin {Izv. AN SSSR, ser. geogr.
i geofiz., 10, 301 (1946)). The oversaturation depends on the altitude,
because this lowers the temperature and therefore the vapor pressure
necessary for saturation. Oversaturation is slowed down by condensation.
Coagulation causes the oversaturation to increase again with altitude. At
a height of z A2 km, V(2) « volume gf the droplets at the height z b
 reaches its boundary value (~ 3:10" ). Coagulation affects rising as T
well as falling drops. The rules of coagulation are discussed for both -
cagses. SJome of the coagulation drops, however, are destroyed again by
the rising turbulent air current. Thus a cycle can occur. Passage
through several such oycles is a necessary condition for the development

Card 1/3
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of a rain shower. Their nuﬁber can be estimated from the formula

n r ‘\3
1 - f k 2 2
“xﬂ-f-(;;)oﬁ?'*m“vo“-

Ny

height where the big droplets disintegrate. f « probability of water
retention of a droplet within the cycle, n = number of cycles,
¢ = water density, C density of the rising air ourrent, R =« radius of

a initial number of droplets with radius r, per unit of volume at the

the droplet that disintegrates, (> =« rate of the rising air current,

Q =210’ cm1/2/sec. The problem of the cycle stability, e.g. the
possibility of humidity_logs from the.cycle, is also. investigated. -
The English-language reference is: W. Howell, J. Meteorol., 6, No. 2, 134

(1949).

Card 2/3
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Rain shower theory B142/B102

ASSOCIATION: Institut elektrokhimii Akademii nauk S3SSR (Institute of ] )
Electrochemistry of the Academy of Sciences USSR) : .o

SUBMITTED: June 16, 1962
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LEVICH, V. G,; GRAPOV, B, M,

co——

Yaraday's rectification in a bimary electrolyte solution,
Dokl. AN 8SSR 147 no.6314(R-1405 D fé2,
: (MIRA 1631)

1, Institut olaktrohhjw: AN SSSR 2, chlan-kmoapondont
AN 88SR (for Levich).

(Elsotrolyte solutions)

S Ao
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LEVICH, V. Go’ NGO"ADZE, Re R.
[T

Wpresent State of the Theory of Elsctron Transfers in Solutions.”

Report presented at the lith meeting CITCE, Intl. Comm. of Eledrochenical
Thermodynamics and Kinetics, Moscow, 19-25 Aug 63.

Institute of Elsctrochemistry, Academy of Sciences of USSR, Moscow
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LEVICH, V.G.; FILINOVSKIY, V.Yu,

Utilization of the hanging drop electrode in research on
unstable products of electrode reactions, Bul chim PAN 11
no.12:705-710 163,

1. Institute elektrokhimii kademii nauk, Moskva, Predstavleno
V. Kemuley [Kemula, W.],
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LEVICI, V.G, [Levich, V.G.]; KIREANOV, V.A, [Kir'yanov, v.d.]
Yy Ltevich, %801
8tatistio theory of the golutions of strong electrolytes. Analele

chimis 18 no.2:194~104 AphJe '63.
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" KRTLOV, V.85 szmn, v o ' ' S

e

‘rhoory of the douhle olootrical layer in concentrated solutions,
Part 1, Zbur.fis.khim, 37 no.1s106-11, Ja '63, (MIRA 17:3)

1, Institut elektrokhimdi AN SSSR,

'
- s
~ ! o i
HE 35
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e, AY/kT - 1n [(uf/sz)ahzbj - acp/(acp + 2C,,) 4s obtained. Here e
' the charge of the ion of a mono-monovalent electrolyta; nf - 4un1e$/DkT.

1. Card 1/4

5/076/63/031/002/007/018
B101/186 |

AUTHORS: _Levich, V. G., Yalaaov, Yu. I. (Moscon)

Deternination of the potential at the surface of a
cylindrical polymer macromolecule in electrolyte solution

PERIODICAL: Zhurnal fizicheskoy khimii, v. 37, no. 2, 1963, 333-339

-TEXT: The distribution of the potential is calculated for the surface of

8 cylindrical macromolecule in an electrolyte solution, whose length h {s

notably greater than its radius a. Based on the Poisson Boltzmann potential
distribution in the neighborhood of a cylinder, AY = -4n¢/D, where D is /

the dielectric constant of the solution and ¢ ia the density of charge,

1 is

where.n“ is the total of the counter-ions and electrolyte ions having a

- charge opposite in sign to that of. the maoro-ion;

!
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.*, " Detéermination of the potential ... B101/B186

2 ’ 2 2 2 2
2 . %y [0y/(ny + n))] 1% (2n8) - wZe2.71/2; 42 o gre %(n, + n,)/ktD,
o= 4.8~1O71° cgs units; n, is the number of electrolyte ions, the sign \/
.- of which 1s consistent with that of the surface charge of the macro-ion' at
v Y e0;f ek (2u29.)/l{ (2u26) The constant & is calculated from: ~
cth & = - Ve /kTDhap - [n /(n + nz)J f(2x a)/ﬂ, whexe V is the number
.+ of charges on the oylinder with a4 nean density fo|l « ve/2rah. c is the
~ concentration of the polymer, c‘31 that of the alectrolyte, a is the degree

of ionization. The values calculated for eA\lf/kT were checked on
polymethacrylic acid in NaCl solution and ylelded with ¢ = 0. 8,

afrehe 10 cm:
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5/076/63/037/002/007/01

. Determination of the potential .ov B101/B18F e
. . 1. s
concentration - leA?/kT‘“p lo Av/kT‘the_or

C_ = 0.1 monomole/l : ' . T
P / ; o 2.7 o 0 ™ 3D - :
c,el = 0.1 lﬂOlO/l . \/
‘ cp = 0.05 monomolo-/l ‘, e o 42 ‘ sz 5.6 /
Cqy = 0-04 mo}q[l ) . _
: c, = 0.02 monomole/1 ~ 6 ~ 8.8
| G,y = 0.01 mole/l

—e

The divergence between the experimental and" the theoretical value
incresses with increasing gilution owing to the higher diffusivity of the
double layer. For a =210~/ cm, a better agreement may be expected also
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TITLE: Limit of a thermal chain explosion ‘
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TOPIC TAGS: combustion kinetics, thermal explosion, chain reaction, reaction rate,
- |{free radical

ABSTRACT: The authors study the effect of slow nonradical reactions on the stability
of stationary conditions in a chain rocess. | The process considered involves & single
type of radicalqwith reactions of the first, second and zero order with respect to
radical concentration. A system of nonlinear equations is given for the dimensionless
concentrations of the initial radicals and molecules and for the dimensionless tempera=:
ture in the reaction zone. It is assumed that the effect of temperature on the reac- I
tion rate is given by the Arrhenius equation and that all three reactions take place [
Jwith doudble collisicis. The dimensionless variables for the molecular concentration
and temperature are selected to give homogeneous boundary conditions for +he initial
system of nonlinear equations. A solution is given for this sysiea in the form of &
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| POPIC TAGS: Reynolds numbe ynami

‘Ttanslationt-;TKg effegt ofréhgygigdconteg% and the shape occupied by a system
_of bubbles on the rate of their rise in an unlimited medium and a vertical cy-
?lindrical column is investigated. Deformations of the system which are advan-
ftageous from the energy standpoint are considered, with the assumption of a

1 homogeneous and {sotropic distribution of the bubbles in the system. A
Ltheoretical description of the motion of the system of gas bubbles in the l1i-
‘quid is necessary for study of the bubbling processses, This problem has been
. repeatedly gtudied in the case of small Reynolds numbers (Re 1) on the basis
“ of the so-called model of cells. In reference {1]* a similar model was used

- for description of the motion of a system of bubbles of moderate dimensions

. (Re 300). It was assumed that at all instants of time each bubble is located
{at the center of an imaginary spherical cell of liquid, the radius of which is
tequal to the mean distance betveen the centers of the bubbles in the system.
.Also, the normal component of the velocity of the liquid is equal to zero on
‘the surface of the cell. The first assumption is equivalent to the principle
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ADSTIACYs, The characteristioc feature of almost all processos
ocourring in a fluidized bed is their strong dependence on tho
nature of tho mechanical motion of the solid particles forming

“|{ .The layer. An attempt is made to construct a theoretical model -
winlch would adequately describe this motion. In existing models
there 1s no explanation of the nature of ‘the sharp transition

to the psuedofluid state and the velooity distribution of the
partiocles 1s neglected, as 1s the relation of this distribution
to the parameters of gas motion, eto. .

A very simple kinetioc model of a fluidized bed 1is proposed. It
is based on the idea that the solid partiocles in such a layer
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